Seventy-one years old, ASA physical status III, male patient underwent laparoscopic cholecystectomy due to acute cholecystitis with gall bladder (GB stone). He had undergone right pneumonectomy nine years ago. Moderate obstructive and restrictive pattern was found on PFT and hypokinesia of apical anterior and septum segments was seen on echocardiography. Due to patient's refusal of receiving general anesthesia, we decided to perform regional anesthesia. Epidural catheter was inserted at 10th thoracic intervertebral space and segmental spinal anesthesia was performed at L2-L3 intervertebral space with 5 mg of hyperbaric bupivacaine 0.5% and 20 ug of fentanyl. A segmental sensory block, extending from T3 through L2 dermatomes, was obtained. Surgery was performed smoothly and uneventfully. Patient discharged from hospital at 3 days after surgery. (Korean J Anesthesiol 2009; 56: 330∼3)
INTRODUCTION
Laparoscopic cholecystectomy has become firmly established as the method of choice for the treatment of asymptomatic gallstone because of obvious advantages of minimally invasive character of the procedure associated with less pain, reduced hospital stay, and earlier return to daily activities. The procedure usually necessitates general anesthesia and endotracheal intubation to prevent aspiration and respiratory difficult due to the pneumoperitoneum. Nevertheless, regional anesthesia can be considered as a valid option for patients with biliary colic who are poor candidates for general anesthesia due to cardiopulmonary problems [1] [2] [3] . There are sporadic references about cholecystectomy under epidural anesthesia or spinal anesthesia for special patients such as pregnant woman or patients with chronic obstructive airway disease with high risk for general anesthesia [4] [5] [6] [7] [8] .
Segmental spinal anesthesia can be used as alternative anesthetic method for cholecystectomy in patients with cardiopulmonary problems [9, 10] . Therefore, we report our successful experience of segmental spinal anesthesia for cholecystectomy.
CASE REPORT
Seventy-one years old male patient (168 cm, 56 kg) diagnosed as acute cholecystitis with GB stone was admitted for laparoscopic cholecystectomy. He was taking medication for benign prostate hypertrophy and had undergone right pneumonectomy 9 years ago (Fig. 1) . Although there was no problem in carrying out daily life, he complained of dyspnea on minimal extent of exercise. He had a smoking history of 25 pack year. Preoperative chest CT found focal pneumonia on left upper lobe. Pulmonary function test showed moderate obstructive and restrictive pattern (Fig. 2 ) and the result of ABGA was as follow; pH 7.35, PaCO2 42 mmHg, pO2 65 mmHg, and SaO2 93%. Abnormal findings such as LVH, APCs, and VPCs were found on his EKG. Echocardiography reported global hypokinesia at LAD territory with mild LV systolic dysfunction During this period, 500 ml of 0.9% normal saline was infused.
A segmental sensory (pin-prick) block, extending between T3 and L2 dermatomes, was obtained without any motor weakness in the lower legs or respiratory distress. Blood pressure decreased from 135/79 mmHg to 87/59 mmHg and heart rate decreased from 89 beats/min to 67 beats/min without nausea, vomiting, or chest discomfort. Hypotension and bradycardia responded well to intravenous injection of ephedrine 10 mg;
Blood pressure increased to 118/65 mmHg and heart rate increased to 79 beats/min, and no further medication was administered. Patient was monitored continuously during the operation by both clinical observation and close hemodynamic monitoring (ECG, heart rate, arterial blood pressure, respiratory rate, pulse oximetry, arterial blood gas, and BIS). All data were recorded at 5 minute intervals, except for arterial blood gas (15 minute intervals) ( Table 1, 2 ). An intravenous midazolam 0.05 mg/kg was administered to relieve anxiety. At this dose, the drug has a mild hypnotic and sedating effect and enables the patient to continue breathing spontaneously.
Surgery was performed smoothly and uneventfully using a three-trocar technique. A Verres needle was used to create a pneumoperitoneum; carbon dioxide (CO2) was insufflated to an intraabdominal pressure of 10 mmHg instead of the usual 14 The patient received oxygen 3 L/min through a face mask during the operation and throughout the recovery period. 
DISCUSSION

Laparoscopic cholecystectomy was first introduced by
Phillipe Mouret in 1987 and is now generally performed by many surgeons [11, 12] . Unlike previous open surgery, this procedure requires only very little incisions and has benefits such as less pain and shorter hospital stay due to less tissue damage, and swift return to everyday life due to fast recovery [13] . However, considerable difficulties in anesthetic manage- Another problem is the possibility of inadequate ventilation due to extensive thoracic nerve block. The main inspiratoty muscle, diapragm, will be unaffected because it is innervated from cervical level, and expiration is normally a passive phenomenon. However, forceful expiration and coughing will be affected because they are generated primarily by the muscles of the anterior abdominal wall which are innervated by the thoracic nerve [16, 17] . Use of inadequate dose of local anesthetics can produce disastrous effects in patients with obstructive airway disease which depends on active expiration in maintaining lung ventilation. Thus, the degree of nerve block and muscle weakness should be minimized by using adequate dose of local anesthetics.
Another concern is careful control of the pneumoperitoneal pressure during surgery to ensure adequate diapragmatic excursion. Because pneumoperitoneum by CO2 insufflation can stimulate vagal nerve and cause bradycardia, CO2 must be insufflated slowly, and the maximum intraabdominal pressure should be lowered than 14 mmHg. In our patient, intraabdominal pressure was maintained around 9 mmHg.
It seems regional anesthesia may be alternative method to general anesthesia for laparoscopic cholecystectomy in patients with cardiopulmonary disease. As a regional anesthetic technique, other methods such as thoracic spinal, thoracic epidural, combined thoracic spinal & epidural, etc. could be performed.
However, considering complications such as spinal cord damage or extended thoracic nerve block, we took segmental spinal anesthesia after the placement of epidural catheter.
According to our experience, laparoscopic cholecystectomy was carried on to 10 patients with segmental spinal anesthesia at lumbar level, and the results were excellent without severe complications. However, more cases should be performed in order to prove its safeness.
